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(54) BLOOD FILTER FOR INDWELLING IN ARTERY 
(57) Abstract 

PURPOSE: To make a blood filter capable of indwelling in 
an artery and removable therefrom, and collect an 
arrested tissue piece or the like without any omission. 
CONSTITUTION: This blood filter 1 for indwelling in an 
artery has a collapsible and expandable filter member 5 
forming arrest space with the rear end open and the 
forward end projected, and a filter open/close member for 
expanding and collapsing the member 5. The filter 1 has 
more specifically a core material 2, a ring-type member 6 
fitted thereto in such state as capable of travel, a filter 
retaining section 4 formed out of a plurality of elastic 
members, with one end fixed to the material 2 and the 
other end fixed to the member 6, a collapsible and 
expandable filter member 5 forming arrest space with the 
rear side of the material 2 open, and projected toward the 
forward end thereof, and a filter member open/close 
mechanism for moving the member 6 along the axial 
direction of the material 2, and for opening and closing the 
member 5. 
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(0001) 

This invention relates to a blood filter for indwelling in the artery, 
which is used to form a circuit for extracorporeal circulation when 
performing a heart surgery. 

(0004) 

An object of this invention is to provide a blood filter for 
indwelling in artery which can be deployed inside the artery and 
removed therefrom to catch and collect tissues without any escape. 

(0005) 

In order to achieve the above purpose, there is provided a blood 
filter for indwelling in artery comprising a collapsible and 
expandable filter member which forms a catching space with an 
opening rear end and projecting forwards, and a filter opening and 
closing member which operates to expand and collapse the filter 
member. Preferably, the blood filter has a filter storage member 
which is able to store the filter member in its collapsed condition 
and protrude the filter member out of the forward end and restore 
it inside thereof. 

{0006) 

There is also provided a blood filter for indwelling in artery 
comprising a core member, a movable ring member which is fitted 
to the core member, a filter holder having plural elastic members 
that are fixed to the core member at one end and also fixed to the 
ring member at another end, a collapsible and expandable filter 
member which is fixed to the filter holder and forms a catching 
space with an opening rear end and projecting forwards, and is stuck 
at its rear side surface to the artery inner wall when expanded, 
and a filter opening and closing mechanism which moves the ring 
member along the axial direction of the core member to open and 
close the filter member. 

The filter member opening and closing mechanism is preferably a 
member for moving the ring member, which is fixed at one end to 
the ring member and has another end extending to the rear end. of 
the core member. 

Preferably the filter opening and closing mechanism has a spring 
member which is fixed at one end to the core member or the filter 
holder member and also fixed at another end to the ring member, 
and a filter storage member which is able to store the filter member 
in its folded condition and protrude the filter member out of the 
forward end and restore it inside thereof . 

(0007) 

There is also provided a blood filter for indwelling in artery 
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comprising a base tube having a fluid inflow lumen inside thereof, 
a expandable and contractible or foldable hollow annular member 
through which the base tube penetrates and which is stuck to the 
artery inner wall when expanded, plural tubes for expanding the 
hollow annular member which is attached at one end to the base tube 
to communicate with the lumen of the base tube, and has another 
end extending toward the rear end and being attached, to the hollow 
annular member to communicate with inside of the hollow annular 
member, a filter holder portion having plural elastic members which 
are provided along the tube for hollow annular member and elastic 
member fixing portions which are provided at the tip ends of the 
plural elastic members, a collapsible and expandable filter member 
which is fixed to the filter holder portion and the hollow annular 
member, wherein the elastic members of the filter holder portion 
is placed adjacent to the base tube to fold the filter member when 
the hollow annular member is not expanded, and said another end 
of the elastic members are separated from the base tube by the 
expansion of the hollow annular member, to expand the filter member . 

(0009) 

The blood filter 1 for indwelling in artery has a collapsible and 
expandable filter member 5 which forms the capture space projecting 
to the forward end, and a filter opening and closing member which 
opens and closes the filter component 5. Because the filter 
component 5 is expandable and collapsible, it can be deployed inside 
the artery and removed therefrom, and is able to catch tissue pieces 
flowing inside the artery by the inner wall of the filter member 
5. After the catch, the filter member 5 is folded to collect the 
tissue pieces without escape. 

(0010) 

The blood filter 1 for indwelling in artery comprising a core member 
2, a movable ring member 6 which is fitted to the core member 2, 
a filter holder 4 having plural elastic members that are fixed to 
the core member 2 at one end and also fixed to the ring member 6 
at another end, a collapsible and expandable filter member 5 which 
is fixed to the filter holder and forms a catching space with an 
opening rear end and projecting forwards, and is stuck at its rear 
side surface to the artery inner wall when expanded, and a filter 
opening and closing mechanism which moves the ring member 6 along 
the axial direction of the core member to open and close the filter 
member 5 . 

In Figure 1, the filter member opening and closing mechanism is 
formed by a base tube comprising a member 7 for moving the ring 
member, which is fixed at one end to the ring member 6 and has another 
end extending to the rear end of the core member 2. 

{0011) 

The core member 2 forms the fixed part of filter holder portion 
4 on. the forward side, and penetrates through the base tube 7 and 
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the ring member 6 to form the central axis of the blood filter of 
this invention. 

The ring member 6 is to hold the rear end of the filter holder 4, 
and has a bore through which the core member 2 penetrates and is 
movable in relation to the ring member 6. 

The ring member 6 is fixed at its rear end to the forward end of 
the base tube 7. The core member 2 has a forward end 3 formed at 
the forward end which is shaped round so as to prevent any damage 
to the blood vessel. 

The forward ends of the elastic members 4a which form filter holder 
4 are fixed to the forward end 3 of the core member 2. The rear 
ends of the elastic members 4a are fixed- to ring member 6. 

The filter holder 4 is formed by plural elastic members 4a, as shown 
in Figure 1, and in its normal condition, lie almost in parallel 
with the core member 2 and are contained inside the filter member 
storage member 8 . 

{0012) 

For the elastic members 4a, metal wires such as high-tension steel 
wires and piano wires, synthetic resin wires of relatively high 
rigidity such as polyamide, fluorocarbon resin (PTFE and ETFE) etc. 
are used. 

The filter member 5 is fixed to the forward side of the filter holder 
4 and is folded as shown in Figure 1. As the ring member 6 moves 
toward the forward side of the core member 2, the elastic member 
4a are curved so that the filter holder 4 expands filter component 
5. 

The filter member 5 forms a capture space which opens on the rear 
side of the core member 2 and extends to the forward side of the 
core member 2. The filter member 5 is fixed to the elastic members 
4a, and is designed to form a circular opening 5a when expanded 
completely. 

With this blood filter, the artery blood flows from the opening 
5a to the forward side of the filter member 5, so that the opening 
5a of the filter member 5 or the part around the opening sticks 
to the inner wall of a blood vessel. 

(0013) 

The filter member 5 is almost formed to a conical shape . The elastic 
members 4a of the filter member 5 are folded, and the tissue pieces 
captured are collected within the filter member 5 and will not escape 
into the blood. 

The filter member 5 is made of the plastic material such as the 
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polyolefine fiber (the polypropylene fiber , the polyethylene 
fiber), the polyamide fiber and the polyester fiber etc. and has 
a mesh structure such as woven or nonwoven cloth. 

The ring member 6 is attached to the forward end of the base tube 
7 . The base tube 7 has a lumen through which the core member 2 passes, 
and extends to the rear side of the core member 2, and the rear 
end of the core member 2 extends out of the rear end of the base 
tube 7. The base tube 7 is provided to advance the ring member 6 
to the forward side of the core member 2 by moving the base tube 
7 toward the forward side of the core member 2. 

For the base tube 7, flexible tubes such as flexible plastic tubes 
of for example soft vinyl chloride resin, polyolefine elastomer 
(ethylene-propylene copolymer, ethylene-vinyl acetate copolymer, 
mixture of polypropylene and polybuten) , polyamide elastomer, 
polyester elastomer or polyurethane elastomer, and rubber tubes 
of for example silicon rubber and the latex rubber can be used. 

(0016) 

In order to facilitate the insertion and removal of the blood filter 
1 into and out of the artery, the filter storage member 8 is 
preferably provided to contain the filter member 5 in its collapsed 
condition, and the filter storage member is able to protrude the 
filter member 5 from the forward end and restore it inside thereof. 
Filter storage member 8 has a forward storage portion 8a with an 
enlarged diameter to store the forward part of the blood filter 
1, and a base storage portion 8b extending toward near the rear 
end of the base tube 2. 

For the storage member 8, flexible tubes such as flexible plastic 
tubes of for example soft vinyl chloride resin, polyolefine 
elastomer (ethylene-propylene copolymer, ethylene-vinyl acetate 
copolymer, mixture of polypropylene and polybuten) , polyamide 
elastomer, polyester elastomer or polyurethane elastomer, and 
rubber tubes of for example silicon rubber and the latex rubber 
can be used. 

(0017) 

The blood filter 2 0 of Figure 3 differs from the structure of Figure 

1 in the filter member opening and closing mechanism. The filter 
member opening and closing mechanism moves the ring member 2 6 along 
the axial direction of the core member 2 to open and close the filter 
member 25. 

(0018) 

The filter component 25 is protruded out of the filter storage member 

2 8 by pushing the core member 22 toward the forward side of the 
core member 22. After use, the filter member 25 is received into 
the filter storage member 23 by pulling the core member 22 toward 
the rear side. 
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{0020} 

A spring member 21 is fixed at one end to the core member 2 or the 
filter holder 2 4 and fixed at another end to the ring member 26. 
The spring member 21 is maintained in extended condition inside 
the filter storage member 2 8 and contracts when it projects out 
of the filter storage member 28, so that the elastic members 24a 
forming the filter holder 24 are curved. When the spring component 
21 is received into the filter storage member 28, the spring 
component returns to the extended condition. 
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